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Situating the Research

Practice

Research

Evidence



1. A home that can perceive its environment 

through the use of sensors, and can act upon the 

environment through the use of actuators1,2.

2. Uses machine learning to identify changes in 

health states3,4.

CASAS
Health-Assistive Smart Home



Purpose:
Add a clinician-in-the-loop 

for development of a health-

assistive smart home

Technology:
5 ‘Smart Home in a Box’ 

(SHIBs) deployed

Inclusion Criteria
• 55 or over

• > 2 Chronic Illness

Chronic Illness Study



Clinician-in-the-Loop



Nurse provides clinical interpretation of data for training the machine5.

1. Organize health information

2. Identify measures in the literature

3. Identify clinical change in health state

4. Verify reliability of data

5. Conduct scoped review of sensor data

6. Provide clinical interpretation of sensor data to 

engineers

Clinician Process



Clinical Interpretation: 
Qualitative Content Analysis in

Quantitative Data

Qualitative Methods Quantitative Data

Transcripts Text-based data

Patterns Motion patterns & daily 
routines

Themes Clinically relevant repeated, or 
stand-out, motion patterns



34 total health events were observed and interpreted 

between November 2016 and June 2017; 18 falls

Clinical Findings

Nocturia

Situational Depression
Wandering

UTI



Fall #1

Fall #2





TIME
21:04:46.857620
and
21:10:41.846734



Restless Leg Syndrome Situational Depression



Emerging Themes as New Discoveries

Themes Characteristics

Room Usage Wandering: 
Macro, Micro, Specific Room

Repeated Behavior Kitchen Sink, Refrigerator, Door

Time Compare (%) Rest vs. Activity
Gap in sensor activations

Walking Speed via Ambient 
Sensors Only

Night time
To bathroom and positon of origin



Emerging Themes Continued

Themes Characteristics

Sensor Activation Combos Area sensor, solo
Direct sensor, solo
Time & length of solo activations 

Bookends
Abnormal between normal patterns

On-ramp and Off-ramp Data 
(Transitions)

Rest and Sleep
Bathroom usage
Kitchen usage



Implications

Research
Lots of LIMITATIONS!
Method needs further developed
May improve machine learning accuracy

Education Nurses and future smart technologies

Clinical Practice
May extend reach of nurse
Expansion of nursing informatics practice

Health Policy Privacy concerns
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QUESTIONS AND CONTACT INFO

Roschelle “Shelly” Fritz, PhD, MSN, RN

Assistant Professor, College of Nursing

Washington State University, Vancouver

14204 NE Salmon Creek Avenue 

VLIB210E

Vancouver, WA 98686-9600

shelly.fritz@wsu.edu

mailto:shelly.fritz@wsu.edu


THANK YOU!
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